Improving the quality of patient care requires a culture attuned to safety. We describe the development, implementation, and psychometric evaluation of the Attitudes and Practices of Patient Safety Survey (APPSS) within the Baylor Scott & White Health system. The APPSS was designed to enable safety culture data to be collected and aggregated at the unit level to identify high-priority needs. The survey, with 27 Likert-scale core questions divided into 4 concept domains and 2 openended questions, was administered electronically to employees with direct patient care responsibilities (n = 16,950). The 2015 response rate was 50.4%. The Cronbach's α values for the four domains ranged from 0.78 to 0.90, indicating strong internal consistency. Confirmatory factor analysis results were mixed but were comparable to those of established safety culture surveys. Over the years, the adaptability of the APPSS has proven helpful to administrative and clinical leaders alike, and the survey responses have led to the creation of programs to improve the organization's patient safety culture. In conclusion, the APPSS provides a reliable measure of patient safety culture and may be useful to other health care organizations seeking to improve the quality and safety of the care they provide. P atient safety culture is a key element of health care quality and safety ( 1 , 2 ) . Since 2007, hospitals seeking Joint Commission accreditation have been required to demonstrate that "leaders regularly evaluate the culture of safety using reliable tools" ( 3 ). Th us, it was not surprising that tools to measure patient safety culture proliferated. By 2006, 12 distinct surveys were used by health care organizations to assess safety culture ( 4 , 5 ) . Most surveys showed substantial limitations in psychometric properties ( 4 ) and, as a result, more recent research tends to rely on one of four safety culture questionnaires that have demonstrated acceptable psychometric properties: the Hospital Survey on Patient Safety Culture (HSOPSC), the Safety Attitudes Questionnaire (SAQ), the Patient Safety Climate in Healthcare Organizations, and the Hospital Safety Climate Scale ( 6 ) . Such consistency off ers the advantage of comparability between hospitals; however, in the context of operational quality improvement, these surveys may not meet the needs of health care organizations. Such Th e fi rst version of the APPSS in 2002 sought to incorporate domains that were thought to contribute to safety. Domains were derived from the general safety science and patient safety literature. A draft item list was constructed, incorporating both items used in existing survey instruments (that did not have copyright or intellectual property limitations) and newly developed items. Th e draft item list was reviewed for clarity and relevance by quality and safety professionals as well as hospital employees who provide direct patient care. Revisions were made based on their feedback to provide face and content validity to the survey items. After revision, each item was assigned to a primary concept domain by a content expert panel. Additionally, a summary item intended to represent the respondent's overall assessment of patient safety in his or her hospital was included: "I would feel safe being treated in my facility as a patient." A job satisfaction item was also included ("How satisfi ed are you with your work at Baylor?") to investigate whether a link exists between patient safety culture and professional satisfaction.
A frequency scale ("always," "most of the time," "sometimes," "rarely," and "never") was used for as many items as possible. Th is approach was based on the idea that individuals vary widely in how they rate their agreement, but tend to favor positive responses. Furthermore, it was thought that employees would be more responsive to a quantitative rating scale describing how often a desirable activity took place. For example, knowing that good professional teamwork took place only "sometimes" (the central option of the 5-point frequency Likert scale) was thought to raise more concern than a "neutral" response (the midpoint of the level of agreement response options). Frontline staff indicated that making a selection on a frequency scale was easier than selecting among agreement options.
Following pilot testing in 2003, the APPSS was revised to reduce the number of items in order to alleviate the time burden associated with completing the survey. In 2008, the acquisition of eSurvey design software (SNAP Surveys, Portsmouth, NH) facilitated the use of additional survey methods such as branched chain items. Other changes were made based on results of cognitive testing and focus groups conducted following the fi rst few deployments of the survey. By 2013, a core set of 27 standard Likert-scale items (17 of which have response-triggered follow-up items) and 2 open-ended questions covering four domains had been established (Table 1) . A limited number of custom questions to investigate contemporary issues impacting safety (e.g., implementation of electronic medical records) can be added in each deployment.
Th e APPSS forms part of a 2-year patient safety monitoring and improvement cycle, with patient safety site visits being conducted in the years it is not deployed ( 7 ). It is deployed electronically to enhance data integrity ( 8 ) and enable more effi cient data management. During each deployment, employees with direct patient care responsibilities receive an email inviting them to participate in the online survey; the invitation includes a URL link that takes them directly to the survey. Employee data from the human resources databases are linked to the URL, eliminating the need for respondents to enter data related to their role, location, tenure, or other relevant characteristics. Th e survey period lasts for 3 weeks, during which the eSurvey software e-mails weekly reminders to employees who have not yet submitted their response.
Th e internal consistency of the instrument was assessed using Cronbach's α coeffi cient of reliability. We also assessed convergent and divergent validity of the survey items, checking that the corrected item-to-domain correlation (which indicates the item's correlation to the concept domain to which it is assigned) was higher than the item-to-nondomain correlation (which indicates the item's correlation to the other concept domains). We used the corrected item-total correlation, meaning that the item was removed from the domain score before the correlation was calculated. Correlations among the concept domains were also examined to ensure that the domains were suffi ciently unique to be considered separate constructs.
Finally, we fi t a confi rmatory factor model to examine the four predefi ned domains of leadership, teamwork, resources, and reporting and feedback. All analyses were conducted using SAS version 9.3 (SAS Institute, Cary, NC). • Senior facility leaders make rounds on my unit/ department to discuss various topics, including patient safety concerns.
• My unit leader rounds with patients to provide feedback to staff and improve patient care.
• This facility deals effectively with poor performance among the following staff * .
• This facility deals effectively with disruptive behavior among the following staff * .
Reporting and feedback
• Recognizing and reporting errors and hazardous conditions is encouraged and valued.
• I do not worry about being punished when I report errors or near misses.
• I have seen positive changes in practice as a result of reporting errors and near misses.
• My unit/department receives feedback about patient safety events such as falls, skin breakdowns, infections, medication errors, and other errors or near misses.
Resources
• My work environment is safe and secure.
• I have what I need to deliver safe care.
• On my unit/department the staffing is adequate to provide safe, consistent care.
• I am able to complete hourly rounds on my patients.
• I am able to access translation services through a certified translation staff member or language line to meet the needs of non-English-speaking patients and family members when needed.
Teamwork
• In my unit/department people treat each other with respect.
• There is cooperation among the facility units/ departments that need to work together.
• Doctors, nurses, and other clinical staff work together as an effective team.
• When patients are transferred from one unit/ department to another, all information needed for safe care is exchanged.
• During shift change, all information needed for safe care is exchanged.
• The timeout process occurs as I would like if I or a family member were the patient.
* Composite of four items asking individually about physicians, nurses, managers, and other staff.
RESULTS
In the 2015 deployment, 16,950 employees were invited to participate, and 8548 responses were received (response rate = 50.4%) across 23 facilities. Th e Cronbach's α value for the APPSS domains indicated strong internal consistency, as shown in Table 2 : all values fell in the 0.75 to 0.80 range (very good) or ≥0.80 range (excellent) ( 9 ) . Table 2 also shows the corrected item-to-domain and item-to-nondomain correlations for each concept domain ( 8 ) . For each domain, the former was larger than the latter, indicating that the items within each domain measured the same underlying concept. Based on the moderate to strong corrected item-to-domain and the smaller, moderate corrected item-to-nondomain correlations observed, the survey had desirable construct validity. Th is confi rms the face and content validity observed via focus groups in the early years of development and deployment. Table 3 shows the correlations among the patient safety concept domains; all were <0.80, indicating that the domains were suffi ciently diff erent to be considered unique and to avoid problems with multicollinearity ( 10 ) . Th e results shown in Tables 2 and 3 together support the use of the four concept domains and the assignment of items to them. Table 4 shows the correlation between the concept domains and the overall patient safety rating at the individual respondent level, at the unit level, and at the hospital level. Th e concept domains that were the strongest predictors of an employee's overall view of the safety of care were "Resources" and "Teamwork." Th e highest level of analysis (i.e., the hospital level) showed the highest correlations; however, the correlations for the unit analysis and the individual analysis were very similar.
Results of the confi rmatory factor analysis are shown in Table 5 . Th e goodness-of-fi t index and Bentler-Bonett normalized fi t index showed the model achieved a fairly good fi t. In contrast, the root-mean-square error of approximation (RM-SEA) was higher than is desirable at 0.09, and the large chisquare test statistic and corresponding small P value indicated that the model is inappropriate; however, this did not cause much alarm, as we suspect that the large sample size in this study overpowered the chi-square test, which has been shown to reject appropriate models ( 11 ) .
DISCUSSION
Th e APPSS satisfi es this organization's need for a safety culture survey because it provides meaningful data that enables leaders to make informed decisions regarding the implementation of improvement initiatives targeting patient safety. Our evaluation shows it to have acceptable psychometric properties, making it a feasible alternative to the safety culture questionnaires that have dominated the safety culture research literature.
Th e reliability of the APPSS was comparable to that reported for the 12 dimensions of the HSOPSC, whose Cronbach's α values range from 0.44 to 0.84 ( 7 , 12 ) . Th e overall model fi t for the HSOPSC was superior to that of the APPSS, with goodness-of-fi t and normalized-fi t index values >0.90 and an RMSEA of 0.04 ( 7 ) . Th e SAQ also shows better model fi t, with a comparative fi t index of 0.90 and RMSEA of 0.03, but only after 10 items were dropped to obtain satisfactory model fi t ( 13 ) . Th e intercorrelation between concept domains was more consistent for the APPSS than the SAQ, ranging from 0.60 to 0.68, compared to the range of -0.28 to 0.95 ( 13 ) . Th e APPSS was developed prior to the availability of the HSOPSC and its comparative database. While using the HSOPSC would enable comparison to other hospitals, BSWH has chosen to continue using the APPSS. Factors infl uencing this decision include the "deeper dive" that the APPSS provides into specifi c issues through the use of response-dependent "breakout" items, the use of the frequency scale responses, the avoidance of negatively worded items, and the inclusion of questions asking for free-text responses through which respondents can address specifi c issues. Additionally, with the APPSS, hospital leaders have the ability to add, delete, and/or revise question items as necessary for the evaluation of current safety issues. Further, while the APPSS contains a similar number of items to the HSOPSC, they are divided into four concept domains rather than 12 dimensions ( 7 ), and this reduced number of domains is felt to be more manageable and actionable for leaders without expertise in patient safety culture.
Th e "breakout" survey items have been particularly helpful within BSWH in pointing to actionable defi cits as perceived by frontline staff . For example, one facility that showed poor responses on a question addressing senior leaders' promotion of patient safety initiated regular patient safety leader rounding that both increased the visibility of the leadership's involvement in patient safety and off ered staff an opportunity to speak up about their concerns. Another system-level example comes from the inclusion of a question, with a breakout, about the patient safety implications of the adoption of electronic medical records in BSWH hospitals in the 2013 version of the APPSS. Responses indicated staff had concerns about the use of electronic medical records that warranted further exploration, which led to the development of a separate survey to measure user experience with the electronic medical record ( 14 ) .
Th e major limitation of our evaluation of the APPSS is that this instrument has been exclusively developed and used within BSWH and operates with a response rate of approximately 50%, so generalizability to other institutions has not been demonstrated. Given that terminology can be very specifi c to a particular region or institution, further work is needed to ensure respondents in organizations other than BSWH interpret the APPSS items in the same way. A related limitation is that comparison data to other institutions are not readily available.
